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Current studies shows that most of the Industrialised Building System (IBS) project procurement or delivery 
methods in Malaysia are still based on the traditional approach. This traditional construction process has been 
widely criticized for its fragmented approach to project delivery and its failure to form effective teams. Due to 
that problem, a number of issues have recently arisen in current construction methods, such as reworks, time 
delay, rising costs, lack of communication and coordination, and wastages. This paper through literature review 
aims to explore this fragmentation issue thus effects to the Malaysian IBS construction projects especially 
during the design and construction stages. Suggestion on how an integrated approach such as Building 
Information Modelling (BIM) and Integrated Project Delivery (IPD) can contribute for design and construction 
process in order to minimise the fragmentation issue will be concluded. 
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The magnitude of the construction industry and its many significant contributions are also 
noted by many studies (UKCG, 2009; Khan, 2008; and Dlamini, 2012) specifically in terms 
of impacts on Gross Domestic Products (GDP), economic activities, government revenues, 
benefit of investment and nation-wide employments. 
 
However, it should be emphasized that the construction industry requires large sums of 
capital and resources due to its dynamic and complex nature of activities. Adnan et al (2008) 
argues that due to the factor of the size and diversity of the construction industry, its major 
industry players are easily exposed to conflicts and numerous issues. This could be due to the 
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misunderstanding of roles and improper risk and project procurement management within the 
industry.  
Typically, there are a minimum of four or five parties directly involved with the process of a 
construction project such as clients, design consultants, contractors and material 
manufacturers or suppliers (Hatmoko, 2008). These parties have different levels of 
involvement and at different stages in the process. Bowron (2002) identified that current 
methods of procurement have a major impact on the state of the industry by their approach to 
project delivery and in particular to:  
• Procurement occurs across the development process from briefing to construction;  
• Determines the relationships between parties involved in the process;  
• Risks are apportioned between the parties involved in the process;  
• Contract terms are identified including payment, insurance, etc.  
 
As highlighted by previous studies (Hanifa, 2013; Nawi et al., 2012a; Fish, 2011) this 
segmented nature of the construction industry is the result of firms having various specialities 
working together towards the completion of construction projects in distinct separate stages, 
as cultured by the traditional procurement system. Apart from their specialities these firms 
may also have different perceptions of priorities which lead to friction, misunderstanding and 
issues within either in conventional or Industrialised Building System (IBS) construction 
industry. As a response to that challenge and consistent with the needs of the current 
construction industry, this paper, therefore, is generated to discuss this fragmentation issue 
that particularly in Malaysian IBS projects. 
 
 
2. The Fragmentation Issue in IBS Construction Projects 
 
Previous studies highlighted that the process of IBS project delivery is associated with 
problems of fragmentation, including the isolation of professionals, lack of co-ordination 
between design and construction, and as it is carried out in a sequential manner it leads to 
time delays, poor communication, conflicts and misunderstanding between design consultants 
and contractors (Nawi et al., 2012a, Kamar et al., 2011, Nawi et al., 2011a; CIDB, 2009). 
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Typically, fragmentation within the IBS construction industry arises from two areas within 
the traditional construction process; the construction work process where the most significant 
division is in the separation of the design and construction phase, and the construction 
structure itself.  
For overcoming the fragmentation issue, many industry-led reports such as Strategic Forum 
for Construction (2003); Egan (1998) and Latham (1994) have all called on the industry to 
change from its traditional modus operandi and perform better through integrated practice. 
Recent follow-up reports such as the UKCG (2009) and Egan (2002), challenged the 
construction industry to create a fully integrated service capable of delivering predictable 
results to clients through processes and team integration. Implementation of integrated 
practice can create a lot of benefits such as; could bring together various skills and 
knowledge, and removes the traditional barriers towards an effective and efficiency delivery 
of the project (Nawi et al., 2014; Baiden et al., 2006; Fleming and Koppelman, 1996).  
 
Consequently, many approaches and concepts have been identified, developed, introduced 
and tested to support integrated practice in construction. Such of them are, to name a few, 
concurrent engineering (Anumba et al, 1998; Love and Gunasekaran,1997), web based 
project management (Anumba et al, 2008; Alshawi and Ingirige, 2003), partnering (Bresnen 
and Marshall, 2000; Barlow et. al, (1997), Building Information Modelling (Eastman et al., 
2008; Sacks et. al., 2010; Howard and Bjork, 2007), 4D modelling (Fischer, 2001; Heesom 
and Mahdjoubi, 2004), nD modelling (Aouad et al., 2007; Lee,  2002) and Integrated Project 
Delivery (AIA, 2007).  
 
Initially, the developments of BIM are targeted at solving the common practice of 
information sharing and communication. According to Eastman et al. (2008) the delivery 
process depends on paper based communication. Errors and omissions in paper documents 
often cause unanticipated costs, delays and eventual lawsuits between various parties in a 
project team. They further indentified that one of the most common problems associated with 
paper-based communication during the design phase is the considerable time and expense 
required to generate critical assessment information about a proposed design, including cost 
estimates, energy-use analysis, structural details, etc. These analyses are normally done last, 
when it is already too late to make important changes.  
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Therefore, there is a need to develop integrated product and process information that offers 
the potential for improved collaborative working as agreed by Anumba et al. (1998). While, 
McKinney and Fischer (1998), focus more on IT tools to support collaborative working by 
identifying the need to incorporate 4D principles with other construction and built 
environment software tools like GIS, cost estimation and safety and health. Meanwhile, in the 
AIA (2007) guidelines they also agreed that new technologies have emerged, that when 
utilised in conjunction with collaborative processes, are demonstrating substantial increases 
in productivity and decreases in requests for information, field conflicts, waste, and project 
schedules. They suggested that Integrated Project Delivery with the utilisation of Building 
Information Modelling (BIM) could improve the traditional fragmented construction process.  
 
Although, there are various stakeholders in IBS value chain for instance, manufactures, 
designers, local authorities, suppliers and clients, from author’s point of view, there are still 
lacking of research that looking into Malaysian IBS industry perspective on BIM-IPD per se. 
Recently, research by Fish (2011), Gotthelf (2011) and Kulkarni, Rybkowski & Smith (2012) 
have look at the framework, obstacles and potential of implementation in the general 
construction perspective on BIM-IPD. The researches scrutinized the drivers, barriers and 
proposed recommendations to improve implementation on BIM-IPD which is possibly the 
frontier of knowledge in this field. However, rather than duplicating or imitating the research 
output from those respective scholars, this research aim to add new findings into the body of 
knowledge related to this area. Therefore, this research will specifically look into the 
potential features of BIM-IPD for improving integrated practice in the perspective of 
Malaysian IBS construction industry stakeholders towards enhance the adoption of IBS level 
in the Malaysian future projects. The detail explanations of growing for improving 
construction project delivery processes through Integrated Project Delivery (IPD) will be 
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This research is still at the initial stage; therefore, the information presented in this paper is 
primarily based on the thorough review of the relevant literature within the scope of 
Integrated Project Delivery (IPD) and Building Information Modelling (BIM). A literature 
review is a “critical analysis of a segment of a published body of knowledge through 
summary, classification, and comparison of prior research studies, reviews of literature, and 
theoretical articles” (Wisconsin, 2008). In the course of the literature review, the definition, 
characteristics, benefits, and related issues of IPD in the construction industry is examined 
and highlighted. At the same time, the potential tool and strategy of BIM and IPD for 
improving process in the traditional practice and its applicability for IBS project will be 
discussed as well. All the data and information gathered directly from libraries, books, 
articles and other printed materials searched in the international and national journals, 
proceeding and bulletin.  
 
4. Definition, Characteristics and Benefits of Integrated Project Delivery (IPD) 
 
Integrated Project Delivery (IPD) is referred to by many names such as whole building 
design, integrated building design, etc (Fish, 2011). Principally, IPD is defined as a project 
delivery approach that integrates people, systems, business structures and practices into a 
process that collaboratively harnesses the talents and insights of all project participants to 
optimise the results, increase value to the owner, reduce waste, and maximise efficiency 
through all phases of design, fabrication and construction (IPD, 2007). In addition, IPD has 
been described as a business model for design, execution, and delivery of buildings by 
collaborative, integrated and productive teams composed of key project participants such as 
client, designer, contractor, manufacturer, and supplier (Anderson, 2010). 
 
The principles of IPD can be applied to a variety of contractual arrangements for highly 
effective collaboration among the owner, the prime designer (i.e. architect) and the prime 
constructor known as the “core group” (Anderson, 2010; Perlberg, 2009).  These individuals 
are involved with the project from the early stages of design through construction, building 
occupancy, and operation (AIA, 2009). This concept has been inspired by various alternative 
delivery models for building a project around the world, most notably the Project Alliance 
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method that, in the last few years, has been successfully implemented in Australia on 30 to 40 
projects (Khemlani, 2009).  
 
In addition to being highly collaborative and seeking input from project team members at the 
outset of the project, as highlighted earlier, many reports (such as Fish, 2011; AIA, 2009; 
IPD, 2007) suggested that IPD should be operated together with Building Information 
Modelling (BIM). According to the reports, this integration process allows member of 
projects to leverage Building Information Modelling (BIM) by creating a virtual design of 
every element of a construction project’s process. Furthermore, BIM can play a valuable role 
in IPD by enhancing communication between parties in the architectural, engineering, and 
construction industries (Shourangiz et al., 2011). Using BIM in IPD, digital images are 
created to precisely depict every aspect of a construction project and to simulate real-world 
performance and operation of a facility (Eastman, 2008).  
 
Building upon early-phase contributions of team members’ expertise, the integrated team 
development is guided by the following principles (Fish, 2011; AIA, 2009; Khemlani, 2009; 
Perlberg, 2009; IPD, 2007): 
 
 Mutual respect and trust 
 Mutual benefit and reward 
 Collaborative innovation and decision making 
 Early involvement of key participants 
 Early goal definition 
 Intensified planning 
 Open communication 
 Appropriate technology 
 Organisation and leadership  
 Multiparty agreement 
 
Based on the definition and characteristics that has been previously explained, it emphasizes that 
IPD is different from other delivery methods in the fact that early and continual collaboration of 
all the parties involved in the design and construction process is essential. Ultimately the goal of 
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IPD is to “make better buildings faster for less” (Thomsen, 2008). Through mutual collaboration 
and shared project goals the IPD process can be highly effective whereas the collaboration can 
result in a better end product for the owner since all parties are invested in the project and 
working toward common goals (Fish, 2011). 
 
Previous studies (AIA, 2009; Khemlani, 2009; Perlberg, 2009; IPD, 2007) declared that IPD 
is not just a utopian vision but a practical reality that can actually be implemented on large, as 
well as small, projects for greater efficiency results. For example, it has been estimated that 
the construction cost will reduce an average of 2-10% (for single projects) and up to 30% 
(over a series of construction projects) through the implementation of an integrated teams 
approach (Achieving Construction Excellence, 2003). Based on the case study conducted by 
Khemlani, (2009) who claimed that time for structural design was reduced from an expected 
15 months to 8 months, and planning using information from other disciplines that is not 
usually available which led to better design quality.  The same author further highlighted that 
despite all the time spent planning the design process and meeting to do 3D coordination (all 
of which were billable hours), the cost for design was at or below what was anticipated. Thus, 
up to the design stage, the process was completed faster, with no quantifiable increase in cost, 
and better quality work. Beyond these benefits, IPD also provides other positive values to the 
project such as strengthening the project team’s understanding of client’s needs and 
streamlines the communication among the project team (IPD, 2007). This approach also 
allows constructors to contribute their expertise in construction techniques early in the design 
process which will, indirectly, help the designers to produce an accurate budget of estimation 
and reduce design-related issues during the construction phase such as, constructability, 
reworks, wastages etc. (AIA, 2009; Perlberg, 2009; IPD, 2007; Matthews & Howell, 2005).  
 
Furthermore, the use of IPD and BIM is advancing the construction industry overall by 
making it easier to not only predict, but also, to achieve high-quality outcomes (IPD, 2007). 
Finally, IPD also puts the owner in control of the entire collaborative process for example; 
through the multiparty contractual arrangement or agreement (refer Figure 1) of IPD, the 
owner maintains privacy with both the design and construction agents which are totally 
difference practice with others types of project delivery such as Design-Build (DB) method. 
A multiparty agreement is one contract encompassing all concerned parties (Kent & Becerik-
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Gerber, 2010). This is different from the methods used in the others project delivery methods 
where each entity has their own contract with each of the other concerned parties/groups. The 
purpose of a multiparty agreement is to create a unified group and to eliminate separate 
motives and separate contracts (Kent & Becerik- Gerber, 2010). These principles also drive 










Figure 1: Example of IPD Multiparty Contractual Agreement 
As highlighted by Brenna (2011), although DB is a more integrated approach than traditional 
(Design-Bid-Build), the owner does not have the same control of the design process as in the 
IPD method. Depending on the weighting and statistical significance the research observes, 
the results of the study may be interpreted by owners as demonstrating IPD as superior to 











Figure 2: IPD Contractual Relationship (Fish, 2011) 
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Moreover, the unique of IPD to be compared with others project delivery method is the shared 
risk and reward of all members. This characteristic will be dictated by the contract and the 
timelines set forth by the core group. This principle is designed to create a unified core group and 
hopefully add more incentive for the parties to work together to create a better project for the 
owner (Fish, 2011). An example of shared risk and reward is “covering budget overages with 
each entity’s overhead and profit, but if the project is under budget the team may receive a 
compensation bonus” (Kent & Becerik-Gerber, 2010).  
 
 
5. The Potential of IPD in Malaysian IBS Construction Projects 
Generally, IPD is a new project delivery (started from US construction industry) in which the 
project stakeholders such as design team, owner, and contractor work together to develop a 
building from the initial concept until the handover of a project. Architect, engineer, 
contractor, developer, client and manufacturer are also working together more closely than 
ever towards fully integrated team. As has been discussed earlier, the inefficiencies inherent 
in the process of design and construction in the Malaysian IBS projects are necessitating a 
shift to greater multidisciplinary collaboration and information sharing among project team 
members. Previous researchers (i.e. to Eastman et al., 2008, AIA, 2007) also suggested that 
Integrated Project Delivery (IPD) with the utilisation of Building Information Modelling 
(BIM) could improve the traditional fragmented construction process. Compared to other 
integrated procurement approaches such, as Design & Build, Constructing Management or 
Partnering; the IPD implementation are required the principle of early involvement in 
concurrent processes to integrate people, systems, business structures and practices in order 
to reduce waste and optimise efficiency through all phases of design, fabrication and 
construction (Nawi et al., 2012b). These key principles significantly contribute to the success 
of overcoming the issue of lack of integration existing in current Malaysian IBS projects. 
Some of the documentation required to convey certain information in the traditional design 
process may also be reduced or eliminated all together. This will result in savings of time and 
money in Malaysian IBS projects. Therefore, improvement of the weaknesses in the current 
construction industry (i.e. fragmentation) towards integrated practice by using IPD-BIM as a 
toll of implementation will indirectly make an IBS project delivery process more effective. 
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Based on the previous discussion, it could be concluded that process and team integration are 
key drivers of change necessary for the industry to become more successful. However, more 
studies are required to be focused on the fragmentation issue especially during the design and 
construction work process as this best reflects the current demand by the Malaysian IBS 
industry. This is still one of the largest issues in the implementation of BIM-IPD in Malaysian 
IBS projects since the current contracts do not include the parameters of IPD. Therefore, a further 
study in this particular issue is required in order to fully utilize IPD and BIM in Malaysian IBS 
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